Enzymatic removal of alpha-galactosyl epitopes from porcine endothelial cells diminishes the cytotoxic effect of natural antibodies.
Xenotransplantation of tissues between discordant species such as pig into human is not yet feasible due to the problem of hyperacute rejection. This rapid response to xenogeneic tissue is mediated by natural antibodies that react with antigens on the xenograft. A number of xenoantigens consist of carbohydrate residues, and a terminal galactose in alpha linkage has been shown to be involved in hyperacute rejection of pig-to-human xenografts. We show that alpha-linked galactose on porcine endothelial cells is a major epitope recognized by IgG and IgM antibodies present in monkey and human sera. Endothelial cells that had been treated with alpha-galactosidase did not react with fluorescein-labeled Griffonia simplicifolia I B4 (GS-IB4), a lectin that detects the alpha-galactosyl epitope on intact cells. The reactivity of both human and cynomolgus monkey serum with endothelial cells was decreased by 59% to 90% after treatment with coffee bean alpha-galactosidase. Using a colorimetric assay for cell viability, we show that natural antibodies present in the sera of cynomolgus monkey and humans are cytotoxic to porcine endothelial cells in the presence of exogenously added complement. When the terminal alpha-galactosy residues were removed by enzymatic digestion, the cytotoxic effect of natural antibodies on porcine endothelial cells was diminished by > 80%. Evaluation of the time course of reappearance of the alpha-galactosyl epitope at the cell surface revealed that 48 hr after alpha-galactosidase treatment, binding of GS-IB4 was diminished by 60%. These results suggest that glycosidase treatment of cells to be transplanted could prevent hyperacute rejection mediated by natural antibodies.